A ligand-induced conformational change in the estrogen receptor is localized in the steroid binding domain.
Upon binding estrogen, the estrogen receptor (ER) is proposed to undergo some form of conformational transition leading to increased transcription from estrogen-responsive genes. In vitro methods used to study the transition often do not separate heat-induced effects on the ER from estrogen-induced effects. The technique of affinity partitioning with PEG-palmitate was used to study the change in the hydrophobic surface properties of the ER upon binding ligand with and without in vitro heating. Upon binding estradiol (E2), the full-length rat uterine cytosolic ER undergoes a dramatic decrease in surface hydrophobicity. The binding of the anti-estrogen 4-hydroxytamoxifen (4-OHT) results in a similar decrease in surface hydrophobicity. These effects are independent of any conformational changes induced by heating the ER to 30 degrees C for 45 min. The use of the human ER steroid binding domain overproduced in Escherichia coli (ER-C) and the trypsin-generated steroid binding domain from rat uterine cytosolic ER demonstrates that the decrease in surface hydrophobicity upon binding E2 or 4-OHT is localized to the steroid binding domain. Gel filtration analysis indicates that the change in surface hydrophobicity upon binding ligand is an inherent property of the steroid binding domain and not due to a ligand-induced change in the oligomeric state of the receptor. The decrease in surface hydrophobicity of the steroid binding domain of the ER upon binding E2 or 4-OHT represents an early and possibly a necessary event in estrogen action and may be important for "tight" binding of the ER in the nucleus.